Protein prenylation is required for aldosterone-stimulated Na+ transport.
Aldosterone stimulation of transcellular Na+ flux in polarized epithelial cells is dependent on at least one transmethylation reaction, but the substrate of this signaling step is unknown. Because it is clear that the majority of cellular protein methylation occurs in conjunction with protein prenylation, we examined the importance of prenylation to aldosterone-stimulated Na+ transport in the A6 cell line. Lovastatin, an inhibitor of the first committed step of the mevalonate pathway, inhibits the natriferic effect of aldosterone but does not inhibit insulin-stimulated Na+ flux. The addition of a farnesyl group does not appear to be involved in aldosterone's action. Neither alpha-hydroxyfarne-sylphosphonic acid, an inhibitor of farnesyl:protein transferase, nor N-acetyl-S-farnesyl-L-cysteine, an inhibitor of farnesylated protein methylation, inhibits the hormone-induced increase in Na+ transport. In contrast, N-acetyl-S-geranyl-geranyl-L-cysteine, an inhibitor of geranylgeranyl protein methylation, completely abolishes the aldosterone-induced increase in Na+ flux with no effect on insulin-mediated Na+ transport or cellular protein content. These data indicate that methylation of a geranylgeranylated protein is involved in aldosterone's natriferic action.